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Art Unit: 2863 

DETAILED ACTION 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent 

Claims 1-23 are rejected under 35 U.S.C. 102(a) as being anticipated by "Wavelet-Based 
Pressure Analysis for Hydraulic Pump Health Diagnosis", Gao et al. (referred hereafter Gao et 
al.). 

Referring to claims 1, 8, and 15, Gao et al. disclose a method; apparatus; a computer 
program embodied on a computer readable medium and operable to be executed by a processor, 
the computer program comprising computer readable program code (Abstract); comprising: 

decomposing a signal comprising a plurality of process variable measurements into a 
plurality of decomposed signals at a plurality of resolution levels, the process variable 
measurements associated with operation of a valve (page 971, 2 nd col., 3 rd and last paragraphs to 
page 972, 1 st col., 1 st and 2 nd paragraphs); 

grouping the decomposed signals into a plurality of groups (page 971, 2 nd col., 3 rd and 
last paragraphs to page 972, 1 st col., 1 st paragraph); 

identifying one or more defect indicators for at least some of the resolution levels using 
the groups, and 

using the one or more defect indicators to identify a possible defect in the valve; 
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wherein identifying the one or more defect indicators for one of the resolution levels 
comprises using relationships between the decomposed signal in one of the groups to identify 
one or more defect indicators at one of the resolution levels (page 971, 2 nd col., 3 rd and last 
paragraphs to page 972, 1 st col., 1 st and 2 nd paragraphs; page 972, 2 nd col., 2 nd and 3 rd paragraphs; 
page 976, 1 st col., 1 st paragraph). 

As to claims 2, 9, and 16, Gao et al. disclose a method; apparatus; a computer program 
embodied on a computer readable medium and operable to be executed by a processor, the 
computer program comprising computer readable program code, wherein: 

decomposing the signal comprises performing wavelet decomposition to generate 
wavelet coefficients at each of the resolution levels (page 971, 2 nd col., 3 rd and last paragraphs); 

grouping the decomposed signals comprises grouping the wavelet coefficients at multiple 
resolution levels into groups of wavelet coefficients (page 972, 1 st col., 1 st paragraph; equation 
10); and 

identifying the one or more defect indicators comprises performing singularity detection 
using the groups of wavelet coefficients (page 972, 2 nd col., 2 nd and 3 rd paragraphs; page 976, 1 st 
col., 1 st paragraph). 

As to claims 3, 10, and 17, Gao et al. disclose a method; apparatus; a computer program 
embodied on a computer readable medium and operable to be executed by a processor, -the 
computer program comprising computer readable program code (page 971, 1 st col., 1 st , 2 nd , and 
3 rd paragraphs; page 976, 1 st col., 1 st paragraph). 

Referring to claims 4, 1 1, and 18, Gao et al. disclose a method; apparatus; a computer 
program embodied on a computer readable medium and operable to be executed by a processor, 
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the computer program comprising computer readable program code, wherein the one or more 
defect indicators identify one or more jumps in the process variable measurements (page 971, 2 nd 
col., 2 nd paragraph). 

As to claim 5, Gao et al. disclose a method, wherein the one or more jumps represent one 
or more deterministic signal changes where the process variable measurements change by a 
threshold amount within a given time period (page 969, 2 nd col., 1 st paragraph; page 971, 2 nd col., 
2 nd paragraph). 

Referring to claims 6, 12, and 19, Gao et al. disclose a method; apparatus; a computer 
program embodied on a computer readable medium and operable to be executed by a processor, 
the computer program comprising computer readable program code, wherein using the one or 
more defect indicators to identify the possible defect in the valve comprises: 

selecting one of the resolution levels; and 

determining a probability of a valve defect based on the defect indicators at the selected 
resolution level (page 971, 2 nd col., 3 rd and last paragraphs to page 972, 1 st col., 1 st and 2 nd 
paragraphs). 

Referring to claims 7 and 14, Gao et al. disclose a method; apparatus; a computer 
program embodied on a computer readable medium and operable to be executed by a processor, 
the computer program comprising computer readable program code, wherein grouping the 
decomposed signals levels into the plurality of groups comprises grouping the decomposed 
signals from three adjacent resolution levels into each groups, the groups forming overlapping 
groups where at least some of the decomposed signals form part of two or more groups (page 
972, 2 nd col., 2 nd and 3 rd paragraphs; figures 4-7). 
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As to claims 13 and 20, Gao et al. disclose an apparatus; a computer program embodied 
on a computer readable medium and operable to be executed by a processor, the computer 
program comprising computer readable program code, wherein the one or more processors are 
further collectively operable to generate a second signal and supply the second signal to a valve 
adjuster, the valve adjuster operable to use the second signal to adjust an opening of the valve, 
(figure 1; pages 970-971, Materials and Methods section; page 976, 1 st col., 1 st paragraph). 

Referring to claims 21-22, Gao et al. disclose a system, comprising: 

a valve (figure 1); 

a measuring device operable to generate a signal comprising measurements of a process 
variable associated with operation of the valve; 

a controller operable to generate output values for adjusting the valve based on the 
process variable measurements (pages 970-971, Materials and Methods section); and 

a defect detector operable to: 

decompose the signal into a plurality of decomposed signals at a plurality of resolution 
levels (page 971, 2 nd col., 3 rd and last paragraphs to page 972, 1 st col., 1 st and 2 nd paragraphs); 

group the decomposed signals into a plurality of groups, each group comprising 
decomposed signals at multiple resolution levels (page 971, 2 nd col, 3 rd and last paragraphs to 
page 972, 1 st col., 1 st paragraph); and 

identify one or more defect indicators for at least some of the resolution levels using the 
groups, the one or more defect indicators associated with a possible defect in the valve, wherein 
the one or more defect indicators at one of the resolution levels are identified using relationships 
between the decomposed signals in one of the groups and wherein the defect detector forms part 
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of the controller (page 971, 2 nd col., 3 rd and last paragraphs to page 972, 1 st col, 1 st and 2 nd 
paragraphs; page 972, 2 nd col., 2 nd and 3 rd paragraphs; page 976, 1 st col., 1 st paragraph; figure 1). 

As to claim 23, Gao et al. disclose a method, wherein identifying the one or more defect 
indicators comprises, for each of the groups, using relationships between the decomposed signals 
in that group to identify one or more defect indicators for that group, the one or more defect 
indicators for each group associated with a different one of the resolution levels (page 971, 2 nd 
col., 3 rd and last paragraphs to page 972, 1 st col., 1 st and 2 nd paragraphs; page 972, 2 nd col., 2 nd 
and 3 rd paragraphs; page 976, 1 st col., 1 st paragraph). 

Response to Arguments 

Applicant's arguments filed 10/27/06 have been fully considered but they are not 
persuasive. 

Referring to claims 1, 8, 15, and 21, Applicant argues that "This allows a determination 
to be made as to whether a hydraulic pump is defective (but does not identify the type of fault if 
the pump is defective)." And that "Also, there is no 'plurality of groups' in this technique (where 
each 'group' includes 'decomposed signals at multiple resolution levels')." And that 'Once 
again, there is no "grouping" of "decomposed signals" from multiple "resolution levels" into a 
single group in this second technique of Gao.' 

Answer: Gao discloses "It was also assumed that a loose piston shoe would cause a flow 
loss (q p ), and a worn distributing disc would cause a flow loss (qa). Such flow loss would change 
the actual flow to Q s = q 0 - q P - qd " (page 972, 2 nd col., lines 3-6) And that 'Because w 2 and w 3 
represented the feature signals caused by a loose piston shoe or a worn swash plate, the proper 
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critical coefficient for distinguishing a loose piston shoe and the worn swash plate should be cd 2 
and cd 3 , respectively.' (page 972, 2 nd col., lines 15-18) 
Thus, Gao discloses identifying the type of fault. 

Gao also discloses "When a signal satisfies the relationship of P mo -i f(t) = P m0 -i f(t) + D m0 
f(t), it implies that the signal can be fine-scaled at P m0 f(t) = f 0 and be decomposed into f 0 = P mo -i 
f(t) + D m0 -i f(t) = fi + di, where fi is the next coarser approximation of f 0 . The discrete model of 
wavelet analysis can therefore be represented as follows: (equation 9). 

Using the same approach, fi can be further decomposed into fj = fi+i + d i+ i , 1=1, 2, .. .,. 
Based on this scheme, a set of examining signals is decomposed using a low-pass filter and a 
high-pass filter, which results in two sets of sub-band signals. The sub-band signals are then 
reassembled to perform wavelet analysis." (page 971, 2 nd col, 3 rd paragraph to page 972, 1st col., 
1 st and 2 nd paragraphs). 

In addition, equation 10 shows grouping of decomposed signals from multiple resolution 
levels into a single group. 

Conclusion 
THIS ACTION IS MADE FINAL. 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toan M. Le whose telephone number is (571) 272-2276. The 
examiner can normally be reached on Monday through Friday from 9:00 A.M. to 5:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571) 272-2269. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 

Toan Le 

January 17, 2007 // / 



